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The primary aim of this review was to identify and evaluate the strength of
associations of the key parental factors measured in studies examining early
childhood physical activity (PA). A systematic review of the literature, using
databases PsychINFO, Medline, Academic Search Complete, PSYCHinfo, and
CINHAL, published between January 1986 and March 2011 was conducted; 20
papers were relevant for the current review. While 12 parenting variables were
identified, only 5 of these had been investigated sufficiently to provide conclusive
findings. There were inconsistencies in the findings involving the social learning
variable parental enjoyment and variables involving parental behaviours such as
maternal depression and self-efficacy, and rules for sedentary behaviour, and
parental perceptions, which included perceived importance of PA, fear of safety,
and perception of child’s motor competence. Given these inconsistencies, a meta-
analysis was conducted to determine whether the method of measuring PA
(objective or subjective) influenced the strength of associations between the
parental factors and young children’s PA. There was no difference in the strength
of associations in the studies that used objective or subjective measurement (via
parent self-report). Further investigation is needed to clarify and understand the
specific parental influences and behaviours that are associated with PA in young
children. In particular, longitudinal research is needed to better understand how
parental influences and PA levels of children during the formative preschool and
early elementary school years are associated.
Keywords: preschoolers; young children; early childhood; physical activity;
parental influence
Childhood obesity is a major public health concern (Bu¨rgi et al., 2010). While consider-
able research has focused on identifying the risk factors for excess weight gain in
school-aged and adolescent children, less research has focused on the early childhood
years (Okely, Trost, Steele, Cliff, & Mickel, 2009; Wake, Nicholson, Hardy, & Smith,
2007), despite the fact that obesogenic habits appear to develop during the formative
preschool years (Birch & Fisher, 1998; Trost, Sirard, Dowda, Pfeiffer, & Pate, 2003).
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Physical activity (PA) is an important part of development in children, and under-
standing the influences on the development of PA behaviours in young children is
essential, given the protective role of PA in early childhood obesity (Alderman,
Benham-Deal, & Jenkins, 2010). Research exploring the correlates of PA levels in
early childhood was first published in 1980 (Buss, Block, & Block, 1980), and the
first systematic review of the correlates of PA in young children was published in
2008 (Hinkley, Crawford, Salmon, Okely, & Hesketh, 2008). In reviewing the corre-
lates of PA in young children, Hinkley et al. (2008) used a socioecological framework
outlined by Sallis, Prochaska, and Taylor (2000), where correlates were categorised
into five domains: demographic and biological; psychological, cognitive, and emotion-
al; behavioural; social and cultural; and physical environment. The articles reviewed in
Hinkley et al.’s (2008) study were published between 1980 and 2007. The correlate of
importance to the current review was the social and cultural domain involving the
family unit, which has been regarded in past research as the primary social influence
for young children (Davison & Birch, 2001a). Research has demonstrated consistently
the relationships between behaviours of caregivers and child weight status in early
childhood (Ventura & Birch, 2008). It is not surprising, therefore, that a positive and
robust relationship between young children’s PA and parental PA or parental inter-
action with the children during PA has been reported repeatedly (Buss et al., 1980;
Hinkley et al., 2008). When considering the relationship between parental influence
and young children’s PA levels, genetic factors cannot be overlooked. However,
research by Davison and Birch (2001b) and Carter (2006) suggests that while parental
genetic factors may be associated with young children’s BMI, the changes in obesity
and PA levels in the past 20 years better reflect changes in environmental factors,
suggesting a relationship between obesogenic family environments and the PA
environments that are created by overweight parents for their children.
While Hinkley et al.’s (2008) review analysed quantitative studies, a more recent
systematic review by Pocock, Trivedi, Wills, Bunn, and Magnusson (2010) aimed to
synthesise the findings of qualitative studies related to parental perceptions about
health behaviours in children from birth to 12 years of age. They concluded that
parents acknowledge the importance of modelling healthy behaviour to their young
children, but time constraints and perceived safety concerns of the local neighbourhood
are barriers to the encouragement of PA in their young children.
A recent study evaluating PA interventions targeting young children concluded that
effective obesity prevention programmes targeting the early childhood years need to be
based on a good understanding of the effects of specific parental beliefs and behaviours
on different levels of the obesogenic system (Skouteris, McCabe, Ricciardelli et al.,
2011). Hence, the primary aim of the current review was to identify and evaluate the
relationship between key parental factors and early childhood PA. A secondary aim
was to outline the methodological limitations of research investigating parental influ-
ences of young children’s PA levels and provide recommendations for future research
in this area of research. Several of the studies that we discuss have been cited in the two
previously published reviews; 4 of the 20 papers were cited in Hinkley et al.’s (2008)
review (Jago, Baranowski, Thompson, Baranowski, & Greaves, 2005; Klesges, Malott,
Boschee, & Weber, 1986; Moore et al., 1991; Sallis, Patterson, McKenzie, & Nader,
1988) and two papers were cited in Pocock et al.’s 2010 review (Dwyer, Higgs,
Hardy, & Baur, 2008; Irwin, He, Bouck, Tucker, & Pollett, 2005); however, these
two reviews did not focus solely on evaluating the parental variables measured in
relation to the outcome measure of preschool child PA.
1412 J. Mitchell et al.
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Method
Search procedure
The papers reviewed here were sourced from the following databases: PsychINFO,
Medline, Academic Search Complete, and CINAHL. The search was conducted
from the earliest publication date until March 2011 and was limited to English
papers, both quantitative and qualitative. Table 1 provides a summary of the key
search terms used.
Studies were included if they focused on the early childhood period from two to
seven years and considered the influence of parental variables on PA in young children.
This search yielded 297 abstracts, which were screened by one author (J.M.) for poss-
ible inclusion. Studies were excluded if they focused exclusively on older children
(older than seven years), were not concerned with parental correlates/influences of
young children’s PA, or were systematic reviews. Only the areas pertaining to the influ-
ence of parental factors on PA of young children were extracted from the reviewed
studies, despite many of them having other key findings or wider focuses. This resulted
in 14 articles, all of which were read by the authors in their entirety. The references of
these articles were screened for other relevant papers. Also, using the search tools of
databases, any subsequent papers that had since cited these 14 articles were also
screened for possible inclusion. This additional search strategy revealed another six
papers that met the inclusion criteria, resulting in a total of 20 papers that were included
in the current review.
Meta-analytic procedure
In addition to an overall estimate of effect size (an r statistic in this case, as effects
reported in each reviewed quantitative study were converted to correlational statistics
for the purpose of meta-analysis), 95% confidence intervals and significance tests
(Z-scores with accompanying p-values) were also reported in order to demonstrate the
accuracy and statistical significance of this effect estimate, respectively. Although the
primary function of a meta-analysis is to obtain an overall estimate of effect for a speci-
fied relationship, it is also useful to evaluate the extent to which obtained estimates from
Table 1. Search terms used in the search strategy.
OR AND, OR AND, OR AND, NOT
Physical activity Preschool Parent School age
Exercise Early childhood Parent influence Primary school
Health behaviour Toddler Parenta styles Adolescena
Physical fitness Youth
Attention deficit
hyperactivity disorder
Cystic fibrosis
Autism
Asthma
Oral health
Dental health
aTruncation symbol used to search databases for variants of the word ending.
Early Child Development and Care 1413
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individual studies are consistent (or homogenous)with each other. Excessive variation in
estimates between studies (heterogeneity) can be estimated using Cochrane’s Q.
Cochrane’s Q evaluates the extent to which an effect is heterogeneous, with smaller
Q-values indicating that the effect estimates are homogenous across studies, and larger
Q-values indicating greater heterogeneity of effect estimates across studies. All effects
were calculated using a random-effects model as this approach, unlike the fixed-
effects model, does not rely upon the unrealistic assumption that all effects in our
review derive from the same population effect (Cohn & Becker, 2003).
In the presence of significant heterogeneity in the estimates of effect size, the fol-
lowing moderators were used to attempt to account for this across-study variability:
nature of data collection (parent self-report versus accelerometry/observation) and
parental exercise type (parental encouragement of children’s PA versus parental
levels of PA). These moderators were chosen because of a prior suggestion in the lit-
erature that the relationship between parental influence and child’s exercise habits
may be confounded by measurement differences from study to study (Hinkley
et al., 2008).
Results
Summary of included studies
Twelve parenting variables were measured across the 20 studies to examine their
association with PA levels of young children. These 12 variables fall into three
broad categories: social learning variables, parental behaviours, and parental percep-
tions, which may influence parental behaviours. A summary of the included studies
and the variables investigated is given in Table 2. The details pertaining to sample,
setting, parenting factors targeted and their measurement, measurement of PA, and out-
comes are outlined in Table 3 for quantitative cross-sectional studies. Table 4 outlines
parental factors identified in the qualitative cross-sectional studies, and Table 5 includes
the details regarding the parental factors targeted within the longitudinal studies. Hence,
the information included in the tables will not be repeated in the following subsections.
The studies included were conducted in the USA (n ¼ 7), Australia (n ¼ 5), Canada
(n ¼ 4), Spain (n ¼ 1), Mexico (n ¼ 1), UK (England, Wales, Ireland, and Scotland)
(n ¼ 1), and New Zealand (n ¼ 1).
Social learning variables
Parental PA
Ten studies evaluated the impact of parental PA levels on child PAandparental rolemod-
elling was the primary parental correlate evaluated. The findings have mostly revealed a
positive association between parental PA levels and young children’s level of activity,
highlighting the important association betweenmodelling of parental behaviour and chil-
dren’s PA habits (Alderman et al., 2010; Dwyer, Higgs et al., 2008; Irwin et al., 2005;
Loprinzi & Trost, 2009; Moore et al., 1991; Sallis et al., 1988; Spurrier, Magarey,
Golley, Curnow, & Sawyer, 2008; Tucker, van Zandvoort, Burke, & Irwin, 2011);
only one study revealed no association (Davison & Birch, 2001b). Whereas five of the
studies revealing a positive association adopted a cross-sectional study design (Loprinzi
&Trost, 2009;Moore et al., 1991;Oliver, Schofield,&Schluter, 2010; Sallis et al., 1988;
Spurrier et al., 2008), three studies used semi-structured focus groups to explore parental
1414 J. Mitchell et al.
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Table 2. Parental variables investigated and the measurement style of PA in the 20 reviewed studies.
Parental behaviours Parental perceptions
Social learning
variables
Parental
encouragement
Instrumental
parent
behaviour
Maternal
self-
efficacy
Parental
support
of PA
Busy
schedules
Maternal
depressive
symptoms
TV-
viewing
patterns
and rules
Perceived
competence
of child’s
physical
ability
Fear
of
safety
Parent’s
perceived
value of
PA
Parent
PA
Parental
enjoyment
of PA
Total
X
Klesges et al.
(1986)
X O O O O O O O O O O O 1
Sallis et al.
(1988)
O O O O O O O O O O X O 1
Moore et al.
(1991)
O O O O O O O O O O X O 1
Davison and
Birch (2001b)
O O O O O O O O O O X O 1
Irwin et al.
(2005)
O X O O O O O O O X X O 3
Jago et al.
(2005)
X O O O O O O O O O O O 1
Dwyer, Higgs
et al. (2008)
O X O O X O O O X O X O 4
Dwyer,
Needham
et al. (2008)
X X O O X O O O X O O O 4
Fernald et al.
(2008)
O O O O O X O O O O O O 1
Spurrier et al.
(2008)
O X O O O O X O O O X O 2
O O O X O O O X O X X X 5
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Table 2. (Continued).
Parental behaviours Parental perceptions
Social learning
variables
Parental
encouragement
Instrumental
parent
behaviour
Maternal
self-
efficacy
Parental
support
of PA
Busy
schedules
Maternal
depressive
symptoms
TV-
viewing
patterns
and rules
Perceived
competence
of child’s
physical
ability
Fear
of
safety
Parent’s
perceived
value of
PA
Parent
PA
Parental
enjoyment
of PA
Total
X
Loprinzi and
Trost (2009)
Pfeiffer et al.
(2009)
O X O X O O O X O O O O 3
Alderman et al.
(2010)
O O O O O O O O O O X O 1
Bu¨rgi et al.
(2010)
O O O O X O O O O O O O 1
Campbell et al.
(2010)
O O X O O O O O O O O O 1
Lopez-Dicastillo
et al. (2010)
X O O O O O O O O O O O 1
Oliver et al.
(2010)
X X O X O O O O O O X O 4
Zecevic et al.
(2010)
O O O X O O O O O X O X 3
Hinkley et al.
(2011)
O X O O X O X O X O O X 5
Tucker et al.
(2011)
X X O O O O X O O O X O 4
Total X 6 8 1 4 4 1 3 2 3 3 10 3
Notes: X, targeted; O, not targeted.
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Table 3. Summary of quantitative cross-sectional studies investigating parental correlates of PA in young children.
Study Sample and setting
Parenting variables targeted and
their measurement
Measurement of PA/method of
assessing PA Outcomes
Klesges
et al.
(1986)
n ¼ 30 (15 males, 15 females)
preschool children, M ¼ 30.4
months of age.
Setting: home; ethnicity:
Caucasian; SES: lower
middle; parental education:
unspecified; family structure:
two-parent families; country:
USA
Parental influences: parental
encouragement measured by
the Fargo Activity
Timesampling Survey (FATS)
observational system.
Observers recorded
encouraging/discouraging
behaviour, whether it was the
mother or father and the form
of interaction (verbal or
physical)
Using the FATS observational
system, PA was observed for
one hour.
Observers rate what type of
physical behaviour (running,
sitting, sleeping, etc.) the child
is engaged in and the intensity
of the behaviour (mild,
moderate, extreme)
Parental encouragement of
activity was related to total
levels of child PA (r ¼ -0.45,
p , 0.01) and extreme levels
of child PA (r ¼ 0.47, p ,
0.01)
Sallis et al.
(1988)
n ¼ 33 preschool children (M
¼ 3.9 years, SD ¼ 0.7).
Ethnicity: 45% African-
American, 27% Hispanic,
21% Asian, 3% White/non-
Hispanic, 3% other; SES:
low; parental education:
unspecified; family structure,
two-parent families; country:
USA
Parent behaviours: parental PA
levels
Parental self-report for parent PA
levels. Child PA assessed using
trained observers classifying
level of preschooler PA
according to survey
Parental PA habits contributed
significantly (b ¼ 0.53, p ¼
0.01) to the regression for
moderate activity levels in
preschool children (R ¼ 0.62,
F ¼ 2.75, p , 0.04)
Moore et al.
(1991)
n ¼ 100 children, 63 males, 37
females, aged 4–7 years; n ¼
99 mothers; n ¼ 92 fathers;
ethnicity: Caucasian; SES:
middle class; parental
education: 26.4% mothers,
23.6% fathers college
graduates; family structure:
two-parent families; setting:
home; country: USA
Parental behaviours: parental PA Accelerometry for both parents
and children
Odds ratio showed that children
with active mothers (n ¼ 29)
were 2 times more likely to be
active (95% CI ¼ 0.9, 4.4)
and children of active fathers
(n ¼ 30) were 3.5 times more
likely to be active (95% CI ¼
1.5, 8.2). When both parents
were active (n ¼ 28), 68% of
the children were active.
When both parents were
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Table 3. (Continued ).
Study Sample and setting
Parenting variables targeted and
their measurement
Measurement of PA/method of
assessing PA Outcomes
inactive (n ¼ 30), 27% of the
children were active
Spurrier
et al.
(2008)
n ¼ 280 preschool children and
parent dyads. Mean age for
children was 4.8 years with
equal gender split. Setting:
home environment; ethnicity:
unspecified; SES: 8% low
SES (lower than state
average), urban dwellers;
parental education:
unspecified; family structure:
90% two-parent households
(higher than state average);
country: Australia
Parental behaviours: parental PA
levels, instrumental factors
(outdoor play equipment at
home), and sedentary activity
rules (TV watching time) were
assessed via a parent self-
report questionnaire
Parental self-report for parent and
child PA levels
Parental participation in PA (p
¼ 0.03–0.008), outdoor play
equipment (p ¼ 0.003),
transportation to sports/parks
(p ¼ 0.002), and sedentary
activity rules (p , 0.001)
were associated with greater
outdoor play in preschool
children. Fewer rules about
TV watching were associated
with increased sedentary
indoor behaviour
Loprinzi
and Trost
(2009)
n ¼ 156 parent–child dyads.
Children aged between 2 and
5 years. Setting: early
childhood education centres;
ethnicity: 94.9% speak
English at home; 82.1%
parents born in Australia;
SES: 46.8% recruited from
high-SES areas; parental
education: 60.9% tertiary
educated; family structure:
two-parent families; country:
Australia
Parental behaviours: parental PA,
enjoyment, perceived
importance, support, and
perceptions of child’s physical
competence
MVPA at childcare centre
measured via accelerometry. A
self-report measure using the
International Physical Activity
Questionnaire Short From was
used to assess parental levels of
PA. Child PA at home was
assessed using the Physical
Activity and Exercise
Questionnaire for Children,
filled out by the parents. Scales
were used to assess parental
enjoyment, perceived
importance, parental support,
and parental perception of
child’s competence.
The model of parental influence
on child PA demonstrated
goodness of fit. Of the parental
PA correlates measured,
parental activity and parent
perceptions of competence
were positively associated
with parental support for child
PA (b ¼ 0.23 and 0.18,
respectively, p , 0.05).
Parental support for PA and
parent perceptions of child’s
competence were positively
associated with home-based
PA (b ¼ 0.16, p , 0.05)
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Table 3. (Continued ).
Study Sample and setting
Parenting variables targeted and
their measurement
Measurement of PA/method of
assessing PA Outcomes
Pfeiffer
et al.
(2009)
n ¼ 331, aged 3–5 years. (168
males, 163 females). Setting:
preschool. ethnicity: 51%
African-American, 40.2%
White, 8.5% other; SES: not
specified; parental education:
57.7% tertiary educated;
family structure: unspecified;
country: USA
Parental behaviours: parental
perception of child’s athletic
competence and instrumental
behaviour. These were
measured using a parent
survey, which required this
information to be completed
by one parent or guardian
Accelerometry for child PA Parental perception of athletic
competence (r ¼ 0.16,
p , 0.01) and instrumental
behaviours (r ¼ .10, p , 0.10)
were associated with child’s
levels of MVPA and non-
sedentary activity. In addition,
family support of PA was
associated with non sedentary
activity (r ¼ 0.10, p , 0.10)
Bu¨rgi et al.
(2010)
n ¼ 542, aged 3–5 years (268
males, 278 females). Setting:
preschool; ethnicity: 27%
Swiss, 72% at least one
migrant parent (Balkan,
European, African, and
Asian); SES: not specified;
parental education: 63%
completed secondary
education and above; family
structure: two-parent family;
country: Switzerland
Parental behaviours: parental
workload. Maternal and
paternal workloads were
divided into three categories:
full-time, part-time, and no-
professional activity, and
recorded by researchers
Accelerometry for child PA Paternal workload had no effect
on preschooler PA; for
mothers who worked part-
time, their children spent more
time in vigorous PA (MD ¼
10 intervals of 15 seconds, p
¼ 0.02) and watched less TV
(mean difference: 10 minutes,
p ¼ 0.03). Children of
working mothers (both full-
time and part-time) spent more
time in MVPA than children
of mother’s with no
professional activity (MD ¼
25, respectively, 26 intervals
of 15 seconds, p ¼ 0.02,
respectively, p ¼ 0.046)
Campbell
et al.
(2010)
n ¼ 80 children (5 years old,
50% boys). n ¼ 80 mothers
(M ¼ 36.1 years, SD ¼ 5.1).
Setting: kindergarten;
ethnicity: 96% mothers
Parental style: maternal self-
efficacy to influence
preschoolers screen-viewing
habits and participation in PA
N/A. Time spent in sedentary
activity was recorded via
parental self-report as a
measure to assess the
Maternal self-efficacy to
promote PA by displacing TV
viewing was significantly
inversely associated with 5-
year-olds’ TV-viewing time
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Table 3. (Continued ).
Study Sample and setting
Parenting variables targeted and
their measurement
Measurement of PA/method of
assessing PA Outcomes
Australian born; SES: not
specified; parental education:
unspecified; family structure:
39% university or tertiary
educated; 92% two-parent
families; country: Australia
promotion of PA in
preschoolers
(Spearman’s rank order
correlation -0.27, p , .05).
Likewise, maternal self-
efficacy for limiting TV
viewing was significantly
inversely associated with 5-
year-olds’ viewing time
(Spearman’s rank order
correlation -0.38, p , 0.01)
Oliver et al.
(2010)
n ¼ 78 children 2–5 years, 74
mothers, 22 fathers. Setting:
early education settings;
ethnicity: 81% New Zealand
European; SES: unspecified;
parental education:
unspecified; family structure:
unspecified; country:
New Zealand
Parental behaviours:
encouragement, support, level
of parental PA, and
instrumental behaviour. These
were measured using a brief
questionnaire where parents
were asked how many time in
the past 7 days had they
engaged in PA with their child,
encouraged PA with their
child, or took their child out to
a park or similar setting
Accelerometry for both parent
and child PA
Only parental PA was related to
preschool children’s PA levels
(r ¼ 0.09, 95% CI 0.03, 0.16,
p ¼ 0.01)
Zecevic
et al.
(2010)
n ¼ 102 (54 males, 48 females),
between 3 and 5 years (M ¼
3.75 years, SD ¼ 0.8). Parent
respondents: females (n ¼
98), males (n ¼ 4). Ethnicity:
unspecified; SES: 47.9% high
SES, inner city and suburban
dwellers; parental education:
38.6% tertiary educated;
family structure: 72% two-
parent families; country:
Canada
Parental correlates: enjoyment of
PA, value of PA, and parental
support for PA in child were
investigated using a parental
self-report
Parental self-report for child and
parent PA levels
Children who received greater
parental support for PA (b ¼
0.78, p , 0.10) and parents
who rated PA as highly
enjoyable (b ¼ 0.69, p ,
0.05) were significantly more
likely to engage in one hour of
PA daily. Children who
received greater parental
support for PA were 6.3 times
more likely to be highly active
(b ¼ 1.44, p , 0.05)
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Table 4. Summary of qualitative cross-sectional studies investigating parental correlates of PA in young children.
Study Sample and setting Parenting factors identified Outcomes
Irwin et al.
(2005)
n ¼ 71 parents of preschool children, 68
females, 3 males. Sixty percent of
participants were aged in their 30s.
Mother M age and SD ¼ unspecified;
father M age and SD ¼ unspecified;
ethnicity: 95.5% Caucasian; SES: 35%
annual income CA$60,000–99,000 and
13% . CA$100,000; inner city and
suburban dwellers; parental education:
36% completed tertiary education; family
structure: unspecified; country: Canada
None specifically targeted. Parental
perspective of PA influences in preschool
children were investigated during focus
groups which were mediated by two
experienced facilitators. Focus groups
were audio-recorded, responses were
recorded verbatim, and two researchers
conducted inductive content analysis on
each transcript
If parents engage in these behaviours, parents
perceived that instrumental behaviours,
attitudes about organised sport, parental
PA were all perceived by parents as
contributing to preschooler PA habits
Dwyer, Higgs
et al.
(2008)
n ¼ 39 participants; 22 parents, 20 mothers,
2 fathers; 17 caregivers of preschool
children, all female preschool staff;
mother M age and SD ¼ unspecified;
father M age and SD ¼ unspecified;
ethnicity: 31.8% Middle-Eastern, 22.7%
Chinese; SES: 45% low SES,
metropolitan dwellers; parental
education: unspecified; family structure:
unspecified; country: Australia
None specifically targeted. Focus groups
explored parenting factors believed to
influence their preschooler PA
Factors related to PA in preschool children:
positive parent modelling. Barriers:
parental safety concerns, financial
constraints, and cultural values favouring
education
Dwyer,
Needham
et al.
(2008)
Parents with children aged 2–5 years from
three childcare centres; mother M age ¼
35.3 years (SD ¼ 5.7); father M age ¼
39.0 (SD ¼ 11.0); ethnicity: 95%
Caucasian; SES: unspecified; parental
education: 61.5% completed tertiary
education; family structure: unspecified;
country: Canada
Parent behaviours: time constraints,
instrumental behaviours, encouragement,
and support for PA. Parental knowledge:
these variables were explored using an
interview guide developed by the
researchers and had been piloted on a
smaller focus group
The qualitative focus group revealed that
parents’ lack of time and work schedule,
parental fatigue, fear of safety, low
encouragement, instrumental behaviour,
and knowledge about PA resources are
barriers to PA. Positive views of PA
increased parental encouragement,
increasing preschooler involvement in PA
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Table 4. (Continued ).
Study Sample and setting Parenting factors identified Outcomes
Lopez-
Dicastillo
et al.
(2010)
n ¼ 47 parents (32 mothers, 15 fathers) of
5–7-year-old children. Setting: state
primary school; mean ages and SD for
both children and parents were
unspecified; ethnicity: primarily Spanish;
SES: unspecified; parental education:
approximately 25% had completed
tertiary education; family structure:
88.5% two-parent families; country:
Spain
Parental variables: value and support of PA;
parental knowledge: importance of PA;
interviews with parents were conducted
to explore these themes with
interviewees; preprepared topics were
developed if participants provided short
or uninformative answers; each interview
was recorded, transcribed verbatim, and
coded into themes
Parental views revealed that having an active
child is not desirable because they are
concerned about overactivity. A quiet and
calm child, sedentary in nature, was
perceived as well behaved. Parents also
perceived children as inherently active,
despite low reported activity levels.
Parents did not perceive PA as relevant to
fitness and energy expenditure, instead
more important for development of social
skills and relationships and self-esteem
Hinkley et al.
(2011)
n ¼ 23 mothers (M ¼ 35.2 years, SD ¼
4.6) with children aged 3–5 years.
Setting: preschools (n ¼ 5) and childcare
centres (n ¼ 1); country: Australia;
ethnicity: 65.2% Australian born; SES:
39% high SES; parental education: 52%
tertiary educated; family structure: 78.2%
two-parent families
Parental factors: parental rules and support
for PA, instrumental behaviours, fear of
safety, enjoyment of PA, and busy
schedules of mothers
Parental views revealed that the power
mothers have to influence opportunities for
participation in PA, through the provision
of PA-friendly equipment and taking
children to sporting activities or PA-
promoting locations (e.g. beach), along
with enforcing rules to limit screen-
viewing behaviour. Parents also identified
that fear of safety, lack of enjoyment for
PA, and lethargy were barriers to
preschooler PA
Tucker et al.
(2011)
n ¼ 84 childcare providers (M ¼ 33 years;
99% female; mean experience ¼ 8
years). Setting: childcare; country:
Canada; parental demographics: N/A
Parental correlates identified: role
modelling of PA by parents, instrumental
behaviours, parental encouragement, and
rules to restrict TV watching. Thirteen
semi-structured focus groups were
conducted to gain an indepth
understanding that childcare providers
placed on the home environment and
parents and a equal support of PA in
preschool children
Childcare providers view parents as shared
partners responsible for improving PA in
preschool children. Childcare staff found
that parental role modelling and support,
involving limiting screen-viewing time,
providing opportunities for children to be
active, and encouraging PA at home, were
essential components to ensuring PA in
young children
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Table 5. Summary of longitudinal studies investigating parental correlates of PA in young children.
Study Sample and setting
Time points of
assessment
Parenting variables targeted
and their measurement Measurement of PA Outcomes
Davison
and
Birch
(2001b)
n ¼ 197, 5-year-old girls;
Child M age ¼ 5.4 years
(SD ¼ 0.4);
Time 1: mother
M age ¼ 35.4
years (SD ¼ 4.7);
Time 1: father
M age ¼ 37.4
years (SD ¼ 5.4);
Time 2: mother
M age ¼ 37.4
years (SD ¼ 4.7);
Time 1: father
M age ¼ 39.4
years (SD ¼ 5.4);
5-year-olds were
reassessed at 7
years. Seen for a
6-week period at
times 1 and 2 where
child and parent
were present
Parental behaviours:
parental PA. This was
measured through a
questionnaire where the
parents were asked to rate
their level of PA: low
(never exercise), medium
(1–3 days a week), and
high (,3 days per week)
Parental self-report of child
and parent PA levels
No associations between girls’
and parents’ total PA,
although frequency of
parental PA was associated
with girls’ level of PA
Ethnicity: non-Hispanic,
White Americans;
SES: equal distribution
between low-, middle-,
and high-income status;
Parental education: 66%
tertiary educated;
Family structure: two-
parent families;
Country: USA
Jago et al.
(2005)
n ¼ 149, 3–4-year-olds; Participants followed
for 3 years
Parental behaviours:
parental encouragement.
Children’s Activity Rating
Scale used to measure PA
In year 2 of the follow-up,
observed PA was positively
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Table 5. (Continued ).
Study Sample and setting
Time points of
assessment
Parenting variables targeted
and their measurement Measurement of PA Outcomes
Time 1: child M age ¼
4.4 years (SD ¼ 0.6);
Time 2: child M age ¼
5.4 years (SD ¼ 0.7);
Time 3: child M age ¼
6.5 years (SD ¼ 0.04);
Ethnicity: 37% Anglo-
American, 37% African-
American, and 26%
Hispanic;
SES: unspecified;
Parental Education:
unspecified.
Family structure:
unspecified.
Country: USA
Observation was used to
record any instance of
adult encouragement and
discouragements
in the children. It involves
a minute-by-minute
recording system of PA.
Each child was observed
by researchers for 6–12
hours each day
associated with
encouragements (r ¼ .19, p
, .05) and
discouragements (r ¼
0.349, p , 0.01) for PA. In
year 3, observed PA was
significantly associated with
encouragements (r ¼
0.381, p , 0.01) and
discouragements (r ¼
0.418, p , 0.01) for PA.
Encouragements and
discouragements of PA by
parents were not significant
predictors of PA in
regression models.
Fernald
et al.
(2008)
n ¼ 168 infants from
low-SES community in
Mexico with complete
data at times 1 and 2.
Time 2: child M age ¼
5 years (SD ¼ 0.4);
Ethnicity: unspecified;
SES: 41.1% high SES.
Parental Education:
average of 6.7 years of
schooling completed;
family structure:
unspecified.
Assessed at 15
months and then at
preschool age (4–6
years of age)
Maternal depressive
symptoms assessed using
self-report at times 1 and
2. These items were
based on the Spanish
language version of
Center of
Epidemiological Studies
Depression
At times 1 and 2, mothers
were interviewed by
trained personnel to
gather child PA levels in
past 7 days. These
questions were based on
the International Physical
Activity Questionnaire,
validated in a 12-country
study
At 4–6 years, 27.5% of
children were categorised
with low activity level.
Children aged 15 months
who encountered high
maternal depressive
symptoms were associated
with an increased risk of
having a low activity level
at age 4–6 years (2.38; 95%
CI, 1.05–5.40). Results
unchanged with inclusion of
current maternal depressive
symptoms
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Study Sample and setting
Time points of
assessment
Parenting variables targeted
and their measurement Measurement of PA Outcomes
Mothers of active
children:M age ¼ 28.4
years (SD ¼ 5.3);
Mothers of inactive
Children: M age ¼
29.7 years (SD ¼ 6.0).
Country: Mexico
Alderman
et al.
(2010)
n ¼ 68 parents.
Children at baseline 4–
6 years (M ¼ 5.3 years,
SD ¼ 0.21) and
follow-up between 5
and 15 (M ¼ 9.3, SD
¼ 2.6) years of age.
Attrition: 31 parents;
Ethnicity: mainly
White Americans;
SES: mainly middle- to
upper-class American
citizens;
Parental Education:
Initial questionnaire
followed by
follow-up
questionnaire 1–9
years later
Parental behaviours:
parental PA,
encouragement, and
motivation. These were
measured through two
opened-ended questions
included in the
questionnaire. The
responses were
categorised into themes
for analysis
Parent self-report of both
child and parent PA
At baseline level, relationship
between parent and child
PA was significant,
moderate to strong effect
size (r ¼ .44, p , .05).
This relationship was not
significant at follow-up.
Parents described
enjoyment, fitness, and
social skill development for
their reasons to endorse PA
in young children
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perspectives of PA in preschool children (Dwyer, Higgs et al., 2008; Irwin et al., 2005;
Tucker et al., 2011) and one study used a longitudinal design (Alderman et al., 2010).
Parental enjoyment
Parental enjoyment of PA was investigated in three studies, with inconsistent findings
reported. Zecevic, Tremblay, Lovsin, and Michel (2010) identified that child involve-
ment in PA is positively associated with the level of enjoyment their parents have for
PA. Similarly, Hinkley, Salmon, Okely, Crawford, and Hesketh (2011), through semi-
structured focus groups, found that mothers’ identified their lack of enjoyment as a
barrier to PA. In contrast, Loprinzi and Trost (2009) found that there was no association
between parental enjoyment of PA and PA in young children.
Parental behaviours
Parental encouragement
Of the six studies examining encouragement, two (Dwyer, Needham, Simpson, &
Heeney, 2008; Klesges et al., 1986) concluded that there was a significant positive
relationship between encouragement by parents and children’s PA. Focus group
research by Dwyer, Needham et al. (2008) showed that parents perceived low encour-
agement of PA in their preschoolers as a barrier to active play. Similarly, another focus
group study by Tucker et al. (2011) also identified the association between parental
encouragement and PA in young children. Furthermore, Klesges et al. (1986) used a
cross-sectional design to observe the influence of parental prompting on PA levels.
Their results suggested that encouragement of PA by parents was only significantly
related to extreme levels of PA in young children, with no relationship established
for light and moderate levels of PA. Conversely, the findings of the research conducted
by Oliver et al. (2010) and Jago et al. (2005) revealed that there was no significant
relationship between the two variables.
Lopez-Dicastillo, Grande, and Callery (2010) adopted a more exploratory method
to better understand parental attitudes regarding the encouragement of PA in young
children. Through semi-structured interviews, they revealed that parents were reluctant
to encourage PA in their preschoolers, as some believed that children were inherently
active and encouraging increased activity was undesirable. Their findings suggest that
some parents associate an active child as difficult to manage, thus giving preference to a
quite child, sedentary in nature, as such a child is considered to be better behaved.
Instrumental parent behaviour
Recently, parents’ instrumental behaviour, such as providing transport and access to
equipment to facilitate children’s PA, has been identified as an important parental cor-
relate (Oliver et al., 2010). Pfeiffer, Dowda, McIver, and Pate (2009) explored the influ-
ence that the provision of PA equipment at home has on young children’s activity.
Their results indicated that when parents provide equipment, moderate-to-vigorous
physical activity (MVPA) in young children increases; hence, non-sedentary activity
in both boys and girls is significantly related to the availability of PA equipment at
home. Similar results were found by Spurrier et al. (2008), with their findings revealing
a positive association between the provision of outdoor play equipment at home and PA
in young children. Focus group research by Hinkley et al. (2011) also found a similar
result with mothers identifying the provision of play equipment as an important
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influence on the PA of their young child. Lack of transportation provided by parents to
help facilitate active behaviour in their child was identified by parents as a barrier to
their child’s activeness (Dwyer, Needham et al., 2008). Furthermore, focus group
research by Hinkley et al. (2011) and Tucker et al. (2011) also revealed that transporting
their children to PA-friendly locations or sporting activities enhanced the activity levels
of young children. Oliver et al. (2010) also explored transportation to facilitate PA in
young children by parents; however, no relationship was found. Irwin et al. (2005)
noted that parents felt that creativeness and organisational skills also assisted them in
initiating activeness in their children. Finally, Dwyer, Higgs et al. (2008) reported
that parents believed that financial constraints limited their ability to involve children
in organised activities.
Parental support
The support and influence that parents provide to their young children regarding their
involvement in PA have been considered in four studies. Research by Loprinzi and
Trost (2009), Pfeiffer et al. (2009), and Zecevic et al. (2010) concluded that supportive
parental behaviour related to PA is positively associated with PA in preschool children.
Furthermore, Zecevic et al. (2010) concluded that children who received greater par-
ental support were 6.3 times more likely to be highly active than inactive. Conversely,
Oliver et al. (2010) found no association between parental support and levels of PA in
young children.
Busy schedules
Busy work schedules and fatigue have been investigated in four studies (Bu¨rgi et al.,
2010; Dwyer, Higgs et al., 2008; Dwyer, Needham et al., 2008; Hinkley et al.,
2011). Dwyer, Higgs et al. (2008) and Dwyer, Needham et al. (2008) identified lack
of time due to employment constraints as barriers to PA in the children. Interestingly,
recent research by Bu¨rgi et al. (2010) found that young children with a mother working
part-time took part in higher levels of vigorous PA and less television (TV) viewing
than children with mothers who do not work. Furthermore, children of mothers
working full-time and part-time participated in greater levels of MVPA than children
with mothers who are not in the workforce. Hinkley et al. (2011) along with Dwyer,
Needham et al. (2008) reported that parents felt fatigue impacted negatively on their
ability to be active with their child.
Maternal depressive symptoms
The impact of maternal depressive symptoms has been investigated in only one study.
Fernald, Jones-Smith, Ozer, Neufeld, and DiGirolamo (2008) showed that maternal
depressive symptoms were negatively associated with child PA levels.
TV-viewing patterns and rules
Spurrier et al. (2008) suggested that TV-viewing habits were positively associated
with sedentary behaviour in young children and that fewer parental restrictions on
TV-viewing times were associated with increased sedentary behaviour in young chil-
dren. More recent qualitative research by Hinkley et al. (2011) and Tucker et al.
(2011) found that parental rules limiting screen-viewing times were viewed as an
important factor in promoting PA in young children.
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Maternal self-efficacy
One study conducted by Campbell, Hesketh, Silverii, and Abbott (2010) investigated
the influence that maternal self-efficacy has on limiting screen-viewing behaviour and
encouraging PA in young children. For five-year-old children, the study concluded
that maternal self-efficacy for promoting PA by discouraging screen-viewing time
was significantly inversely associated with time spent watching TV. In addition,
maternal self-efficacy was significantly inversely associated with five-year-old
children’s TV-viewing time.
Parental perceptions
Fear of safety
Parental perceptions about the level of safety for their child to play outside in their local
community has been investigated three times in recent studies with parents communi-
cating that poor neighbourhood safety is a barrier to their child’s PA given that parents
will not encourage or allow outside play (Dwyer, Higgs et al., 2008; Dwyer, Needham
et al., 2008; Hinkley et al., 2011).
Perceived physical competence of child’s physical ability
Parental perceptions of their child’s physical competence to engage in PA has been
shown to be positively associated with the activeness of their child (Loprinzi &
Trost, 2009; Pfeiffer et al., 2009). Furthermore, Pfeiffer et al. (2009) reported that per-
ceived competence was associated with MVPA in young children.
Parent’s perceived importance and value of PA
The final parental variable, related to the perceived importance of active behaviour in
children, has been examined in three studies. Zecevic et al. (2010) and Loprinzi and
Trost (2009) reported that parents who view PA as an important behaviour and value
the benefits of engaging in this habit are more likely to have physically active children.
Furthermore, qualitative research by Irwin et al. (2005) revealed that parental attitudes
about organised sport impact their children’s activity habits.
Meta-analysis of the relationship between parental variables and young children’s
PA levels
The PA of young children, across the studies reviewed here, was measured using three
different methods. The two objective measures of PA were accelerometry and observa-
tional scales, and the other method, parental self-report, is a subjective measure. Given
the different measurement methods used, it is clear from the findings of each study
reported in Tables 3 and 5 that there is a degree of variability in the results relating
to the association between parental variables and PA levels in young children.
In light of the different strengths of, and inconsistencies in, the reported relation-
ships between parental influences and young children’s PA levels, a meta-analysis of
the studies reviewed was conducted using Comprehensive Meta-Analysis Version 2
(Borenstein, Hedges, Higgins, & Rothstein, 2005). Consistent with prior findings
which demonstrate that population parameters tend to be variable in social science
research (e.g. Field, 2005), effect sizes were estimated using a random-effects model.
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Unlike the fixed-effects approach, random-effects models permit generalisability of
findings beyond the studies used in this review (Hedges & Vevea, 1998). In total, 38
effects were obtained from 12 studies.
The results of the bivariate meta-analysis of the relationship between parental exer-
cise (both PA levels and child encouragement to exercise) and child PA were significant
and moderate in size (r ¼ 0.20; 95% CI: 0.14, 0.25). However, there was significant
heterogeneity in this effect from study to study (Qdf¼ 39 ¼ 140.84, p , 0.001),
which is consistent with the observation of inconsistent findings for this relationship
across studies.
The following categorical moderators were used to attempt to account for this across-
study variability in effect size: nature of data collection (parent self-report versus accel-
erometry/observation), parental influence on child’s activity levels (parental encourage-
ment or discouragement of children’s PA and parental levels of PA), and parent used for
comparison against child PA (mother, father, or undifferentiated). Due to prior evidence
that the level of PA varies as a function of age (Burdette & Whittaker, 2005; Jackson
et al., 2003) and gender (Finn, Johannsen, & Specker, 2002; Pate, Pfeiffer, Trost,
Ziegler, & Dowda, 2004), we also included child age and proportion of female partici-
pants as potential, continuous moderators. As shown in Table 6, effects were recalcu-
lated at each level of the three categorical moderators and were found to differ
significantly from zero, with the exception of the estimated effect for studies in which
child PA was correlated with discouragement from parents (r ¼ 0.19, CI: 20.01,
0.37). Despite differences in these effect sizes overall, parent used for comparison
was the only categorical moderator to account for significant amounts of cross-study
variation in the overall effect for the relationship between parental exercise and child
PA data collection (x2 ¼ 6.01, p , 0.05). While the estimated effect sizes for studies
involving comparisons with mothers or fathers yielded similar results, it is clear from
Table 6 that effect sizes were smaller in studies that used aggregate measures or
Table 6. Breakdown of moderation effects for meta-analytical results.
Moderator Level
Effect size and 95% CI
Number of effects Effect size Lower Upper Z-value
Design SR 10 0.19 0.11 0.27 4.80∗∗∗
OBS 28 0.20 0.12 0.28 5.07∗∗∗
Measure ENC 12 0.18 0.10 0.26 4.24∗∗∗
DISC 5 0.19 20.10 0.37 1.90
PA 21 0.21 0.12 0.29 4.75∗∗∗
Comparison MUM 14 0.26 0.20 0.32 8.06∗∗∗
DAD 4 0.27 0.04 0.47 2.30∗
UNDIFF 20 0.13 0.05 0.22 3.06∗∗
Notes: SR, parental self-report; OBS, observational data; ENC, parental encouragement; DISC, parental
discouragement; PA, parental PA level; UNDIFF, studies that did not differentiate between mother’s and
father’s level of PA; all quantitative studies reviewed were included in the meta-analysis and they are
Alderman et al. (2010), Davison and Brich (2001b), Fernald et al. (2008), Jago et al. (2005), Klesges et al.
(1986), Loprinzi and Trost (2009), Moore et al. (1991), Oliver et al. (2010), Pfeiffer et al. (2009), Sallis et al.
(1988), Spurrier et al. (2008), and Zecevic et al. (2010).
∗p , 0.05.
∗∗p , 0.01.
∗∗∗p , 0.001.
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failed to distinguish the PA levels of each parent. Regressing effect sizes onto the pro-
posed continuous moderators also failed to account for the cross-study heterogeneity in
the relationship between child PA and parent influence: for child age: b ¼ 0.04, p ¼
0.16, and for proportion of females in the study: b ¼ 0.00, p ¼ 0.84.
Discussion
The current review outlines 20 studies that have explored the association between par-
ental behaviours and knowledge on the PA levels of young children. The studies
reviewed here varied in experimental design with a mix of quantitative cross-sectional
(Bu¨rgi et al., 2010; Campbell et al., 2010; Klesges et al., 1986; Loprinzi & Trost, 2009;
Moore et al., 1991; Oliver et al., 2010; Pfeiffer et al., 2009; Sallis et al., 1988; Spurrier
et al., 2008; Zecevic et al., 2010), qualitative cross-sectional (Dwyer, Higgs et al., 2008;
Dwyer, Needham et al., 2008; Hinkley et al., 2011; Irwin et al., 2005; Lopez-Dicastillo
et al., 2010; Tucker et al., 2011), and longitudinal (Alderman et al., 2010; Davison &
Birch, 2001b; Fernald et al., 2008; Jago et al., 2005) studies.
Parental variables reviewed and their association with PA levels of young children
Social learning: parental influence
The influential nature of parental PA may be represented by a role-modelling mechan-
ism of parents and the strong association that this has with young children’s PA levels
(Moore et al., 1991). Role modelling, a central concept of social cognitive theory, may
promote self-efficacy or influence important behaviours or values in the children
(Pocock et al., 2010). It is believed that parents act as role models for PA habits and
behaviours for their young children.
The extent to which parents enjoy PA also emphasises the influential nature of
social learning (Zecevic et al., 2010). Parents who enjoy PA are likely to promote
and instil positive perceptions of PA in their children, which may increase the likeli-
hood of their children participating in active behaviour (Moore et al., 1991). Only
two studies investigated this parental influence resulting in contradictory results
(Loprinzi & Trost, 2009; Zecevic et al., 2010); hence, further research is needed to
clarify the strength of associations between parental enjoyment of PA and young chil-
dren’s PA levels.
The strength of the social learning variables as a factor associated with PA is high-
lighted when it is compared with the consistency of findings revealed for the other vari-
ables included in this review. It is possible that modelling and direct observation of
parental enjoyment of PA may be a function of higher parental prioritisation and
support of PA within the family environment (Oliver et al., 2010), suggesting that
parents should be encouraged to be more physically active themselves in order to
improve young children’s PA levels. Such findings appear to accord with the socioeco-
logical model of childhood obesity, which proposes that parents are the primary social
force influencing young children (Davison & Birch, 2001a; Pocock et al., 2010;
Spurrier et al., 2008).
Parental behaviours
An important relationship may occur between young children’s PA levels and the level
of encouragement provided by parents for their children to be physically active.
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However, the findings to date are not consistent and robust; once again further research
is needed to determine whether parents may increase the propensity for their children to
engage in PA by encouraging them to be more physically active.
Rules set by parents limiting sedentary behaviour is viewed as one way to encou-
rage and promote PA in their young children given that fewer restrictions on TV-
viewing times are associated with increased sedentary behaviour in young children
(Spurrier et al., 2008). Support of PA and the instrumental behaviours employed by
parents may also encourage and promote active behaviours in their children. Supportive
and facilitating behaviours by parents, such as providing transportation, the payment of
sporting fees, and the purchase of home play equipment, provide opportunities for
young children to be physically active (Pugliese & Tinsley, 2007). Parental lack of
time due to employment constraints has also been identified as a barrier to PA in chil-
dren (Hinkley et al., 2011; Pocock et al., 2010). Parents feel that time limitations and
fatigue impact negatively on their ability to be active with their child (Dwyer, Higgs
et al., 2008). Maternal depressive symptoms also appear to be negatively associated
with child PA (Fernald et al., 2008). Furthermore, a mother’s ability to encourage
PA or discourage TV-viewing time as measured by self-efficacy may also be an impor-
tant indicator of parental ability to promote health behaviours in young children as
suggested by Campbell et al. (2010). Future research is directed towards evaluating
these relationships in more detail to better understand why and how time constraints,
fatigue, and maternal self-efficacy and psychopathology inhibit or promote PA in
young children.
The degree of association between these factors, while underdeveloped, also high-
lights the important association between parental behaviours and PA. As mentioned
previously for social learning variables, supportive behaviours employed by parents
to encourage PA in young children highlight utility of the socioecological model of
childhood obesity, proposed by Davison and Birch (2001a). Like parental modelling
and enjoyment of PA, encouraging behaviours may also add to the function of a sup-
portive PA outlook within the family environment. Parental behaviours, such as
encouragement and practical support, are ways in which parents can shape and influ-
ence the health behaviours of their young children (Pugliese & Tinsley, 2007).
Parental perceptions influencing behaviour
Parents may be more likely to encourage PA in their child if they perceive their child to
have competent physical skills (Alderman et al., 2010). While two studies concluded
that positive parental perceptions of their child’s motor skills were positively associated
with PA levels in children (Loprinzi & Trost, 2009; Pfeiffer et al., 2009), further inves-
tigation is needed to support these conclusions.
The degree to which parents value the importance of PA (Loprinzi & Trost, 2009;
Zecevic et al., 2010) and parental perceptions about the level of safety for their child to
play outside in their local community (Dwyer, Higgs et al., 2008; Dwyer, Needham
et al., 2008) may also impact upon parental encouragement of PA in young children
(Alderman et al., 2010). Once again, though, the paucity of research in this area
limits the generalisability of this finding.
Alderman et al.’s (2010) hypothesis may add to the conceptualisation of this variable
among other parental influences of PA. While social learning and parental behaviours
have been implicated in the relationship between parental influences and young chil-
dren’s PA levels, Alderman et al. suggested that parental perceptions may form the
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foundations that guide the parental modelling and encouragement behaviours. This ties
into the notion by Oliver et al. (2010) that when parents perceive PA as important, it may
result in a higher prioritisation of this activity within the family environment andmediate
the development of obesogenic trajectories (see also Campbell et al., 2010).
The accuracy of objective and subjective measurement of PA
When averaged across all the reviewed studies, parenting behaviours appear to be
related to PA levels in young children. However, there is considerable variance in
the strengths of the effect between parental variables and young children’s PA
levels. Interestingly, given the range of PA and parental influence data collection
methods, the measurement methods of young children’s PA, whether it be objective
(observation or accelerometry) or subjective (parent self-report), does not account for
variability in the size of the relationships between parental factors and the PA levels
of young children. Hinkley et al. (2008) suggested that the association of behaviours
has shown to vary due to the type of PA measurement methods used (accelerometry
versus parent self-report). A number of researchers have suggested that accelerometry
is a superior measure of PA as it is objective and, therefore, produces more valid and
reliable data than subjective measures like parental self-reports (Kelly et al., 2007;
Reilly, 2008, 2010). In contrast, the findings of our meta-analysis propose that there
are too few studies to suggest the superiority of objective methods of measurement
over subjective measurement when investigating the strength of correlations between
young children’s PA levels and parental behaviours. Indeed, Wen, van der Ploeg,
Kite, Cashmore, and Rissel (2010) reported that there was an acceptable correlation
coefficient between a parental self-report measure (seven-day PA diary) and acceler-
ometer measures of overall PA behaviour in preschool children.
When attempting to account for the cross-study heterogeneity when considering PA
and parental influence variables, variables such as age and gender have been implicated
(Hinkley et al., 2008). The results of the meta-analysis suggested that age and pro-
portion of females in the study did not account for the differences in the PA level
and parental influence found. These results are partially consistent with the results
found in Hinkley et al.’s (2008) review, where age was repeatedly found to have no
association with PA. Differing from Hinkley et al.’s (2008) findings was that the pro-
portion of females did not account for the significant variance across measured PA
levels and parental influence, as Hinkley et al.’s (2008) review concluded that of 14
studies, boys were significantly more active than girls, with only two studies finding
no significant gender association (Jago et al., 2005; Klesges, Eck, Hanson, Haddock,
& Klesges, 1990). Previous research has suggested that this may be a function of the
relatively young age of this developmental group (Jago et al., 2005).
Methodological limitations of research investigating parental influences of young
children’s PA levels
Our review has highlighted several limitations in the current literature surrounding par-
ental influences of young children’s PA levels. As mentioned previously, when inter-
preting the results, only 5 of the 12 variables, parental PA habits, instrumental
behaviour, parental support, busy schedules, and parental encouragement, have been
explored across four or more studies, a criterion stipulated by Hinkley et al. (2008)
to determine whether results are consistent enough to assess the relationship between
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two variables. Of the remaining seven variables evaluated in this review, parental
enjoyment, fear of safety, perceived importance of PA, and TV-viewing habits and
rules were each explored in three studies, perceived physical competence was explored
in two studies, and maternal depressive symptoms and maternal self-efficacy were each
investigated in one study. Furthermore, 16 out of 20 reviewed studies adopted either a
cross-sectional or focus group design which prohibits the inference of causal relation-
ships between hypothesised parental factors and early childhood PA.
The inclusion of qualitative studies into this review is problematic as the findings
from these focus groups, while looking directly at the relationship between parental
influences and PA, only represent information about parental perceptions and under-
standing. Therefore, these findings need to be interpreted with caution as the degree
to which this reflects actual behaviour is unclear (Dwyer, Needham et al., 2008).
The majority of the studies reviewed here only required one parent to complete
self-report data and mothers were overwhelmingly represented as respondents. Given
the overrepresentation of mothers in self-report data, these data may only represent
maternal, rather than paternal, influences on PA. Only three studies (Bu¨rgi et al.,
2010; Davison & Birch, 2001b; Pfeiffer et al., 2009) examined the unique influence
that mothers and fathers have on young children’s PA. In past research, it has been
common for father’s potential contributions to children’s health-related behaviour to
be overlooked (Wake et al., 2007). Therefore, it is important that future research inves-
tigate maternal and paternal influences of young children’s activity levels to better
understand the unique roles of maternal and paternal parenting styles.
Self-report data were used to measure parental variables in the majority of studies,
which poses problems for the reliability of the data being collected given that social desir-
ability and recall bias have been associated often with self-report data (Loprinzi & Trost,
2009). Finally, some observational studies only measured PA levels of children for a
short period of time (Sallis et al., 1993; Spurrier et al., 2008), failing to capture the
varying intensities and nature of habitual PA in young children and their parents.
In this area of research, the majority of participants across studies are from a white,
middle to upper middle socioeconomic background and urban dwellers and with
parents who are generally well educated (Alderman et al., 2010; Davison & Birch,
2001b; Dwyer, Higgs et al., 2008; Dwyer, Needham et al., 2008; Loprinzi & Trost,
2009; Oliver et al., 2010; Spurrier et al., 2008). The underrepresentation of other
ethnic backgrounds, education levels, rural and remote dwellers, and low socioeco-
nomic statuses (SESs) limits the ability to generalise the findings to the wider commu-
nity. Given that studies have generally reported an association between more healthy
activity patterns and higher socioeconomic and education status (Spurrier et al.,
2008), it is important that future research include a more characteristic sample of the
community, including marginalised and disadvantaged community groups, in order
to better investigate and understand representative influences of parental behaviours
on PA in preschool children.
Recommendations for future research
Parental and family dynamics associated with PA is still undeveloped. Despite the
recent increase in the investigation of parental influence of young children’s PA
habits, there is a lack of research into many of the identified parental influences and
inconsistencies in the results (Skouteris, McCabe, Ricciardelli et al., 2011). Further-
more, future research needs to evaluate the causal relationships between parenting
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variables and PA in order to develop effective strategies that target parental behaviours
to prevent overweight and obesity in their young children. That is, longitudinal research
is needed to identify the pathways that link parenting styles, behaviours, and cogni-
tions, as well as parental demographic characteristics (i.e. socioeconomic status, ethni-
city, and parent education), to preschooler PA habits and BMI. This may help in our
understanding of the establishment of obesogenic behaviours during early childhood
that appear to be common in the developed world (Reilly, 2008). In addition, we
need to determine how these pathways are associated with dyadic parent–child inter-
actions longitudinally; we recommend that models of the determinants of child risk
factors for childhood obesity, such as child PA behaviours, move from unidirectional
and top-down approaches to more comprehensive models that include attention to
parent, child, and dyad-level factors (Skouteris, McCabe, Swinburn et al., 2011).
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